Introduction
Malocclusions are described as developmental disorders of the craniofacial complex, which affect jaw, tongue, and facial muscles and result from an interaction of factors associated with genetics and the environment, causing changes in dental and facial aesthetics, as well as functional changes 1 . Face and dentition reflect an individual's most intimate expression such as elaborating speech and communicating; they also play a role in respiratory, masticatory, and swallowing functions. Malocclusions may cause psychosocial problems, especially concerning aesthetics 2 , which is highly valued in current society in both personal and professional levels, lowering self-esteem and triggering a negative impact on the quality of life of children 3 . Identifying the etiology of malocclusions is essential for the success of any orthodontic procedure. Anthropological studies have shown changes in occlusal patterns of the population, most likely caused by softer foods in their dietary habits, non-nutritive sucking habits such as the use of pacifier and thumb sucking, respiratory problems, and early weaning. [4] [5] [6] Thus, the alleged increase in malocclusion indexes between primary, mixed, and permanent dentition is considered. 7 In addition, extensive untreated caries lesions and premature primary tooth loss contribute to compromising the occlusion of children, ranking malocclusions third in the scale of oral health problem priorities. 4, 5, 7 Considering the changes caused by modern living conditions and the consequent development of certain types of malocclusion, several studies prove the occurrence of malocclusion in the young population. 4, 5, [7] [8] [9] [10] However, data referring to primary dentition are rare in Brazil and originate from studies of distinct focus, making comparability difficult.
Understanding the oral health conditions of children through epidemiological studies is fundamental for the development of adequate action proposals that may reduce the incidence of occlusion abnormality. This knowledge may also contribute to an ultimate evaluation of the impact of these actions. 4, 7 Regarding population, prevention is an attractive and viable alternative for the treatment of occlusal changes, considering there is the possibility of controlling environmental variables that contribute to its occurrence. 5 Moreover, prevention simplifies or even avoids corrective orthodontic treatments, which are often inaccessible to the majority of the population.
Thus, the present study aims to evaluate the occurrence of malocclusions in primary dentition, verify the most prevalent malocclusion in children from both public and private schools in the city of Pelotas, RS, Brazil, and investigate its ultimate association with demographic, socioeconomic, and behavioral variables.
Subjects and method
This epidemiological study consisted of an evaluation of the oral health condition of the child population in the city of Pelotas, RS, Brazil, estimating caries prevalence, dental trauma, malocclusions, and associated factors. The research project was submitted to and approved by the Research Ethics Committee of the Dentistry School of the Federal University of Pelotas (021/2006). Parents that agreed on their children's participation signed an Informed Consent Form. This is a cutout of the aforementioned study, focusing specifically on malocclusions and associated factors.
For sample size calculation, the Epi Info 6.0 software (Centers for Disease Control and Prevention, Atlanta, Georgia, USA) was used, considering a 50% malocclusion occurrence in primary dentition, 7 an acceptable 5% error, and a 95% confidence level. The sample size consisted of 306 children. To this number, another 10% was added to account for eventual losses and refusals, and another 15% to enable a stratified analysis, resulting in a total sample of 387 children. A larger sample was effectively studied because of the interest in studying malocclusion-related factors. The final sample for malocclusion analysis had 502 children of both genders with complete primary dentition, and enrolled in both public and private schools in the city of Pelotas, RS, Brazil.
A list of children's schools in the city, provided by the City Hall, was stratified by school type -private and public -and 1/3 of each type of school was selected, resulting in 12 private and 8 public schools, based on proportionality. The schools participating in the study were randomly selected within each category. Every child examined was within the selected age group (from 2 to 5 years old, presenting complete dentition, no permanent teeth, and no previous orthodontic treatment), enrolled in the selected schools, and had previous consent of their parents.
The occlusal condition of children was evaluated by means of a visual examination performed by three teams that included an examiner (dentist) -a graduate student with a Master's in Pediatric Dentistry by the Dentistry School of the Federal University of Pelotas (UFPel), and a note taker -a Dentistry graduate student from the same institution, both previously trained and calibrated. The examiners obtained 0.81 Kappa coefficient agreement before starting the research. During data collection, 5% of the sample was reexamined, following the recommendations of the World Health Organization (WHO), 11 in order to evaluate intra-examiner agreement, which amounted to 0.85.
The visual inspection of the children's oral cavity was performed in the school facilities under natural light, following the biosafety recommendations of the WHO. 11 The children were seated on a school chair with their heads leaning back, facing the source of natural light and the examiner sat opposite the child with a dental gauze and a wooden spatula. The note taker stood a meter away facing the examiner, allowing correct data recording and the visualization of the procedure. Data obtained from the physical examination and the identification information of children were written down on a clinical chart. The physical examination recorded aspects of anterior open bite, deep overbite, overjet, and crossbite. The criterion used for diagnosing occlusion was based on findings by Foster and Hamilton. The preschool children who presented at least one of these conditions were classified with malocclusion and those with none of these conditions were considered normal.
Sequentially, a pre-tested questionnaire (Figure 1) was sent to the children's mothers, including information referring to the following variables: demographic -child's age and gender, socioeconomic -type of school, family income, and maternal level of education, and behavioral -type of lacteal feeding and non-nutritive sucking habits. At the end of the research, parents received information on their child's examination and oral health. Data obtained were double-typed on the Epi Info 6.0 software (Centers for Disease Control and Prevention, Atlanta, Georgia, USA). After verification, data were transferred to the Stata 9.0 statistic package. The tests used a 5% significance level (p=0.05).
At first, descriptive analyses of the collected data were performed. Chi-square and linear trend tests were used in bivariate analyses to verify the occurrence of associations.
Results
The sample dropout was 8.9%, which was caused by children unauthorized to participate in the research, those who refused to be examined, and those who were absent from school on examination days although several attempts were made to locate them. A total of 502 children were examined. The children's average age in the sample was 51.7 months, ranging from 24 to 71 months. Table 1 shows other sample characteristics. The prevalence of malocclusions was 67.5% in children of the city of Pelotas, RS, Brazil. The most prevalent types of malocclusions included anterior open bite (33.6%), deep overbite (22.3%), posterior crossbite (9.8%) and increased overjet (1.8%) (Figure 2). (Table 2) . 
Discussion
Sample dropout showed similar characteristics to the sample, showing a balance between genders (51% girls) and a higher frequency of children enrolled in private schools (77.6%). The average age was 48.7 months for the dropout and 51.7 months for the sample, showing a proportional ratio. Thus, it is believed the study results did not present any interference as to result occurrence.
Malocclusions have been treated as a public health issue for being a prevalent condition in modern society. 4, 5, 7 Therefore, describing and analyzing the occurrence and distribution of malocclusion contribute to offer a solution to public health issues in this area.
Because children with complete primary dentition from both public and private schools were examined, this study may provide an idea of the reality of children in the city of Pelotas, RS, Brazil, considering that a strict methodology was used to maintain the accuracy of results obtained. These results are the basis for the topic of study, whereas they reveal a high malocclusion occurrence among children, agreeing with other literature references. 1, 4, 5, [7] [8] [9] 13, 14 It is difficult to make a direct comparison to research results in the literature, because there is a great variation in the criteria for evaluation and classification used by researchers and study outlines, in addition to differences among samples such as age, type of dentition, gender, and ethnic groups. 4, 5, 7 There are few studies that evaluate primary dentition. Most papers evaluate later periods, and use different tools and verification methods. Moreover, the term "normal occlusion" may be applied to a wide variety of conditions in primary dentition. 12 The most prevalent types of malocclusion included anterior open bite (33.6%), deep overbite (22.3%), posterior crossbite (9.8%) and increased overjet (1.8%). This study found a high prevalence of anterior open bite, similar to other studies in Brazil, such as 36.4% 9 , 46.3% 1, 15 according to age. This malocclusion presents a significant association to non-nutritive sucking habits. 10 Deep overbite was found in 19.7% 16 of children in another Brazilian study similar to the aforementioned ones. Posterior crossbite was observed in 9.8%. According to studies, the ranges of frequency of posterior crossbite in the primary dentition are 12.1% 10 , 13.1% 16 , and 20.81%. 13 The majority of studies on posterior crossbite associated these changes with non-nutritive sucking habits. 13 It was possible to observe that 1.8% of the children presented increased overjet, unlike other studies carried out with children in Brazil, which found a prevalence of 10.5% 16 and 29.7%. 9 These results may have occurred due to the difference of methodology used by the authors.
Anterior open bite was the prevailing type of malocclusion in this study, with a 33.6% occurrence rate, agreeing with most epidemiological studies found in the literature available, which range from 25.8% to 66.7% at age 3, 4,17 from 7.1% to 36.4% at age 4, 8-10 from 5.3% to 29% at age 5, 8, 10 and from 0.9% to 46.3% at age 6. 1, 7, 8, 15, 17 There was no association of anterior open bite and child gender, corroborating literature findings. 1 This malocclusion was not associated to type of school and family income either, which justified the non--stratification according to school type in this study.
There was an inverse linear trend between anterior open bite and child's age, suggesting that, as children grow older, there is a tendency to decrease non-nutritive sucking habits and anterior open bite occurrence.
Research has shown that sucking habits are factors that may generate a greater incidence of malocclusions in primary dentition. 4, 5, 9 They are also key etiological factors in the occurrence of anterior open bite 5, 10 and posterior crossbite. 8 There was no association of anterior open bite and thumb sucking, which contradicts other studies that indicate thumb sucking as a risk factor of anterior open bite. 1, 15 This may be justified by the low occurrence of this habit, which caused the sample analyzed to be too small to validate associations with this variable.
Anterior open bite was associated with bottle feeding, whereas children who used the baby bottle and had no non-nutritive sucking habits presented low malocclusion occurrence, suggesting that the use of the bottle alone is not a concerning factor. A similar result was found in the literature in a study showing that the use of the bottle produces less significant changes in occlusion than non-nutritive sucking habits. 6 Pacifier use showed a direct linear trend in relation to anterior open bite, in agreement with other studies, 4, 18, 19 and an association could be equally made with reference to habit duration. There was an association with frequency of use. These findings confirm the importance of duration and frequency of sucking habits in occlusal changes; also, they reveal the deleterious character of non-nutritive sucking habits after age three, considering that up to this age they may be regarded as physiological. 5 The spontaneous correction of malocclusion occurs once these habits have ceased. 10 The city of Pelotas showed a high rate of pacifier use, involving about 50 -60% of children 1, 20 , agreeing with the present study, which found that 58.2% of children had used or still uses pacifiers. This is concerning because the pacifier is closely identified with the baby and adds to its image; it also calms babies when they are crying, according to mothers. 21 Differently from another piece of research studied, 1 an inverse linear trend association with maternal level of education was found, showing that mothers with higher level of education had children with lower open bite frequency, which suggests these mothers were aware of the deleterious effect of the pacifier sucking habit.
There was also an association between the number of children and anterior open bite, revealing that only children showed a lower occurrence of this malocclusion, which suggests that mothers with the highest number of children have less readiness to provide attention to the child. 22 The data obtained in this study refer to the population of the city of Pelotas, RS, Brazil. Therefore, studies with other populations and updates should be performed so to provide a correct view of the epidemiology of malocclusions and elaborate effective prevention and intervention actions.
Conclusions
There was a high prevalence of malocclusions in children in the city of Pelotas, RS, Brazil. Anterior open bite was the most frequent type of malocclusion and was closely associated with the use of pacifier, the duration and frequency of use, and the number of children. 
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